Inhibition of choriogonadotropin-activated steroidogenesis in cultured Leydig tumor cells by the Rp diastereoisomer of adenosine 3',5'-cyclic phosphorothioate.
The diastereoisomers of adenosine 3',5'-cyclic phosphorothioate, (Sp)-cAMPS and (Rp)-cAMPS, have been previously shown to act as agonists and antagonists, respectively, in the activation of several mammalian cAMP-dependent protein kinases. In an effort to characterize further the involvement of cAMP in the activation of Leydig cell steroidogenesis by lutropin/choriogonadotropin (LH/CG), we examined the effects of these cyclic nucleotide analogues on a clonal strain of cultured murine Leydig tumor cells (designated MA-10). Our results show that (i) (Sp)-cAMPS activates and (Rp)-cAMPS inhibits the isolated cAMP-dependent protein kinase of the MA-10 cells; (ii) both analogues inhibit the isolated cAMP phosphodiesterase(s); (iii) (Sp)-cAMPS activates steroid biosynthesis in intact cells, but (Rp)-cAMPS does not; and (iv) (Rp)-cAMPS is a competitive inhibitor of the activation of steroidogenesis by (Sp)-cAMPS, 8-bromo-cAMP, human CG, cholera toxin, and forskolin. However, (Rp)-cAMPS is a more effective inhibitor when steroidogenesis is activated by (Sp)-cAMPS or 8-bromo-cAMP than when it is activated by human CG, cholera toxin, or forskolin. This difference appears to be related to the combined effects of (Rp)-cAMPS on the cAMP-dependent protein kinases and cAMP phosphodiesterase(s). We conclude that cAMP is a quantitatively important mediator of the activation of steroidogenesis by LH/CG even at low concentrations of hormone where an increase in steroid biosynthesis cannot be easily correlated with increased cAMP accumulation. Thus, our data indicate that if other second messengers are involved in the activation of steroidogenesis by LH/CG, they must do so by acting together with, rather than independently of, cAMP.